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(57) ABSTRACT

A data acquisition method and an electronic device are pro-
vided. The electronic device includes a first image capturing
unit and a second image capturing unit. The first image cap-
turing unit and the second image capturing unit utilize differ-
ent imaging modes during image capturing. The method
includes: acquiring first image data of a current scene cap-
tured by the first image capturing unit and second image data
of the current scene captured by the second image capturing
unit respectively, where the first image data includes first
sub-image data and second sub-image data, the second image
data includes third sub-image data, an image dimension of the
third sub-image data is the same as the image dimension of
the first sub-image data, and a resolution of the third sub-
image data is higher than a resolution of the first sub-image
data; and synthesizing the third sub-image data with the first
sub-image data.

12 Claims, 5 Drawing Sheets
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generating an image patch library based on the third sub-image
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performing interpolation operation and patch decomposition on
the first sub-image data to obtain a third image patch for the first
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determining, for each third image patch, a corresponding first
image patch in the image patch library
( 204

substituting, in the first sub-image data of the first image data,
the third image patch with the determined corresponding first
image patch, to obtain the first image data with the first sub-
image data having a resolution equal to the resolution of the third
sub-image data
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decomposing the third sub-image data into at least one first
image patch by taking each pixel in the third sub-image
data as a center

302

performing downsampling on each first image patch to
obtain a second image patch corresponding to the first
image patch

Fig. 3
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performing interpolation operation on the first sub-image
data to obtain first sub-image data with a resolution equal
to the resolution of the third sub-image data

402
/—

decomposing the first sub-image data obtained after the
interpolation operation into at least one third image patch
by taking each pixel in the third sub-image data as a center

Fig. 4

electronic device

first image capturing unit second image capturing unit

Fig. 5

US 9,215,369 B2



U.S. Patent Dec. 15, 2015 Sheet 3 of 5 US 9,215,369 B2

/ 601

triggering the first image capturing unit to capture first
image data of the current scene
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triggering the second image capturing unit to capture
second image data of the current scene

603
/—

acquiring the first image data captured by the first image
capturing unit and the second image data captured by the
second image capturing unit respectively

Fig. 6
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triggering the first image capturing unit to capture, at a
preset position, firstimage data of the current scene

702
/

f

triggering the second image capturing unit to capture, at
the preset position, second image data of the current scene

703
/—

acquiring the first image data captured by the first image
capturing unit and the second image data captured by the
second image capturing unit respectively

Fig. 7
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DATA ACQUISITION METHOD AND
ELECTRONIC DEVICE

CROSS REFERENCES OF RELATED
APPLICATION

The present application claims the priority to Chinese
Patent Application No. 201310446791.6, entitled “DATA
ACQUISITION METHOD AND ELECTRONIC DEVICE”,
filed on Sep. 26, 2013 with the State Intellectual Property
Office of People’s Republic of China, which is incorporated
herein by reference in its entirety.

FIELD OF THE TECHNOLOGY

The present application relates to the field of computer
application, and particularly to a data acquisition method and
an electronic device.

BACKGROUND

A light field is a set of light emitted from every point in
every direction in a space. A light field camera refers to a
camera with a microscope array of tens of thousands of micro
lenses disposed between a main lens and a photo sensor. In a
light field camera, after receiving rays coming from the main
lens and before transmitting the rays to the photo sensor, each
micro lens in the microscope array separates out focus rays
and performs conversion on data of the rays to achieve digital
record. Built-in software operates on “expanded light field” to
trace a placement of each ray on imageries at different dis-
tances, and a subsequent focusing process such as “refocus-
ing” i.e., to refocus on a shot scene at any depth, is performed
by a computer to obtain a clearer photo.

During a shooting process of the light field camera, light
field data captured is four-dimensional data, i.e., two-dimen-
sional spatial data and two-dimensional angle data. Due to
limited number of sensor units in the light field camera, the
light field camera has to compromise on a resolution of spatial
data to achieve a given resolution of angle data, therefore the
resolution of the spatial data in light field data is low.

SUMMARY

A data acquisition method and an electronic device are
provided in this application to solve a conventional technical
problem of a low resolution for spatial data in light field data.

A data acquisition method is provided in the application.
The data acquisition method may be applied to an electronic
device, the electronic device includes a first image capturing
unit and a second image capturing unit, the first image cap-
turing unit and the second image capturing unit utilize differ-
ent imaging modes during image capturing, the method
includes:

acquiring first image data of a current scene captured by the
first image capturing unit and second image data of the cur-
rent scene captured by the second image capturing unit
respectively, where the first image data includes first sub-
image data and second sub-image data, image dimensions of
the first sub-image data and the second sub-image data are
different, the second image data includes third sub-image
data, an image dimension of the third sub-image data is the
same as the image dimension of the first sub-image data, and
an image resolution of the third sub-image data is higher than
an image resolution of the first sub-image data; and

synthesizing the third sub-image data with the first sub-
image data of the first image data to obtain the first image data

15

20

25

30

35

40

45

65

2

with the first sub-image data having a resolution equal to the
resolution of the third sub-image data.

Preferably, in the method, the synthesizing the third sub-
image data with the first sub-image data of the first image data
to obtain the first image data with the first sub-image data
having the resolution equal to the resolution of the third
sub-image data includes:

generating an image patch library based on the third sub-
image data; where the image patch library includes a first
image patch and a second image patch corresponding to each
first image patch, a resolution of the first image patch is the
same as the resolution of the third sub-image data, and a
resolution of the second image patch is the same as the reso-
Iution of the first sub-image data;

performing interpolation operation and patch decomposi-
tion on the first sub-image data to obtain a third image patch
for the first sub-image data, wherein each third image patch
corresponds to one second image patch, and a resolution of
the third image patch is the same as the resolution of the third
sub-image data;

determining, for each third image patch, a corresponding
first image patch in the image patch library; and

substituting, in the first sub-image data of the first image
data, the third image patch with the determined correspond-
ing first image patch to obtain the first image data with the first
sub-image data having the resolution equal to the resolution
of the third sub-image data.

Preferably, in the method, the generating the image patch
library according to the third sub-image data includes:

decomposing the third sub-image data into at least one first
image patch by taking each pixel in the third sub-image data
as a center;

performing downsampling on each first image patch to
obtain a second image patch corresponding to the first image
patch, wherein the resolution of the second image patch is the
same as the resolution of the first sub-image data.

Preferably, in the method, the performing interpolation
operation and patch decomposition on the first sub-image
data to obtain the third image patch of the first sub-image data
includes:

performing interpolation operation on the first sub-image
data to obtain first sub-image data with a resolution equal to
the resolution of the third sub-image data; and

decomposing the first sub-image data obtained after the
interpolation operation into at least one third image patch by
taking each pixel in the third sub-image data as a center,
wherein each third image patch corresponds to one second
image patch of the third sub-image data according to relative
positions.

Preferably, in the method, the first image capturing unit and
the second image capturing unit are disposed at adjacent
positions;

the acquiring first image data of the current scene captured
by the first image capturing unit and the second image data of
the current scene captured by the second image capturing unit
respectively includes:

triggering the first image capturing unit to capture the first
image data of the current scene, and simultaneously trigger-
ing the second image capturing unit to capture the second
image data of the current scene; and

acquiring the first image data captured by the first image
capturing unit and the second image data captured by the
second image capturing unit respectively.

Preferably, in the method, the acquiring first image data of
a current scene captured by the first image capturing unit and
the second image data of the current scene captured by the
second image capturing unit respectively includes:
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triggering the first image capturing unit to capture, at a
preset position, the first image data of the current scene;

triggering the second image capturing unit to capture, at the
preset position, the second image data of the current scene;
and

acquiring the first image data captured by the first image
capturing unit and the second image data captured by the
second image capturing unit respectively.

An electronic device is further provided in the application.
The electronic device includes a first image capturing unit and
a second image capturing unit, the first image capturing unit
and the second image capturing unit utilize different imaging
modes during image capturing, the electronic device further
includes:

an image data acquisition unit, configured to acquire first
image data of a current scene captured by the first image
capturing unit and second image data of the current scene
captured by the second image capturing unit respectively,
where the first image data includes first sub-image data and
second sub-image data, image dimensions of the first sub-
image data and the second sub-image data are different, the
second image data includes third sub-image data, an image
dimension of the third sub-image data is the same as the
image dimension of the first sub-image data, and an image
resolution of the third sub-image data is higher than an image
resolution of the first sub-image data; and

an image data synthesizing unit, configured to synthesize
the third sub-image data with the first sub-image data of the
first image data to obtain the first image data with the first
sub-image data having a resolution equal to the resolution of
the third sub-image data.

Preferably, in the electronic device, the image data synthe-
sizing unit includes:

apatch library generation sub-unit, configured to generate
an image patch library based on the third sub-image data,
where the image patch library includes a first image patch and
a second image patch corresponding to the first image patch,
a resolution of the first image patch is the same as the reso-
Iution of the third sub-image data, and a resolution of the
second image patch is the same as the resolution of the first
sub-image data;

a third patch generation sub-unit, configured to perform
interpolation operation and patch decomposition on the first
sub-image data to obtain a third image patch of the first
sub-image data, where each third image patch corresponds to
one second image patch, and a resolution of the third image
patch is the same as the resolution of the third sub-image data;

a patch determination sub-unit, configured to determine,
for each third image patch, a corresponding first image patch
in the image patch library; and

a patch substitution sub-unit, configured to substitute, in
the first sub-image data of the first image data, the third image
patch with the determined corresponding first image patch, to
obtain the first image data with the first sub-image data having
a resolution equal to the resolution of the third sub-image
data.

Preferably, in the electronic device, the patch library gen-
eration sub-unit includes:

a first patch decomposition module, configured to decom-
pose the third sub-image data into at least one first image
patch by taking each pixel in the third sub-image data as a
center; and

a patch downsampling module, configured to perform
downsampling on each first image patch to obtain a second
image patch corresponding to the first image patch, where the
resolution of the second image patch is the same as the reso-
Iution of the first sub-image data.
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Preferably, in the electronic device, the third patch genera-
tion sub-unit includes:

an interpolation operation module, configured to perform
interpolation operation on the first sub-image data to obtain
first sub-image data with a resolution equal to the resolution
of the third sub-image data; and

a second patch decomposition module, configured to
decompose the first sub-image data obtained after the inter-
polation operation into at least one third image patch by
taking each pixel in the third sub-image data as a center, and
each third image patch corresponds to one second image
patch of the third sub-image data according to relative posi-
tions.

Preferably, in the electronic device, the first image captur-
ing unit and the second image capturing unit are disposed at
adjacent positions;

in this case, the image data acquisition unit includes:

a capturing triggering sub-unit, configured to trigger the
first image capturing unit to capture first image data of the
current scene, and simultaneously trigger the second image
capturing unit to capture second image data of the current
scene; and

a first acquisition sub-unit, configured to acquire the first
image data captured by the first image capturing unit and the
second image data captured by the second image capturing
unit respectively.

Preferably, in the electronic device, the image data acqui-
sition unit includes:

a first triggering sub-unit, configured to trigger the first
image capturing unit to capture at a preset position the first
image data of the current scene; and

a second triggering sub-unit, configured to trigger the sec-
ond image capturing unit to capture at the preset position the
second image data of the current scene; and

a second acquisition sub-unit, configured to acquire the
first image data captured by the first image capturing unit and
the second image data captured by the second image captur-
ing unit respectively.

It can be known from the foregoing solutions that a data
acquisition method and an electronic device are provided in
this application. The electronic device includes a first image
capturing unit and a second image capturing unit. Imaging
modes of the first image capturing unit and the second image
capturing unit during image capturing are different. In the
application, firstimage data of a current scene captured by the
first image capturing unit and second image data of the cur-
rent scene captured by the second image capturing unit are
acquired respectively, where the first image data includes first
sub-image data and second sub-image data, the second image
data includes third sub-image data, image dimensions of the
third sub-image data and the first sub-image data are the
same, for example, the third sub-image data and the first
sub-image data may both be spatial image data, and an image
resolution of the third sub-image data is higher than an image
resolution of the first sub-image data. By synthesizing the
third sub-image data with the first sub-image data of the first
image data to obtain the first image data with the first sub-
image data having a resolution equal to the resolution of the
third sub-image data, a purpose of improving the spatial reso-
Iution for the first sub-image data of the first image data is
achieved in this embodiment. In the embodiment, by using a
second image capturing unit with a higher resolution to cap-
ture second image data with a higher resolution with respect
to a same scene of first image data, and further by synthesiz-
ing the third sub-image data with the first sub-image data of
the first image data, the resolution of the first sub-image data
of'the firstimage data is rendered the same as the resolution of
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the third sub-image data, namely the second image data, and
thus the resolution of the first sub-image data of the first
image data, such as a spatial resolution, is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

To better explain the technical solutions in the embodi-
ments of the application, drawings used in description of the
embodiments are described below briefly. Apparently, the
drawings described below are merely a few embodiments of
the application. For those skilled in the art, other drawings can
be obtained according to these drawings without any creative
work.

FIG. 1 is a flow chart of a data acquisition method accord-
ing to a first embodiment of the application;

FIG. 2 is a partial flow chart of a data acquisition method
according to a second embodiment of the application;

FIG. 3 is another partial flow chart of the second embodi-
ment in the application;

FIG. 4 is yet another partial flow chart of the second
embodiment in the application;

FIG. 5 is a diagram showing an application of a data acqui-
sition method according to a third embodiment of the appli-
cation;

FIG. 6 is a partial flow chart of the data acquisition method
according to the third embodiment of the application;

FIG. 7 is a partial flow chart of a data acquisition method
according to a fourth embodiment of the application;

FIG. 8 is a structural diagram of an electronic device
according to a fifth embodiment of the application;

FIG. 9 is a partial structural diagram of an electronic device
according to a sixth embodiment of the application;

FIG. 10 is a partial structural diagram of the sixth embodi-
ment in the application;

FIG. 11 is another structural diagram of the sixth embodi-
ment in the application;

FIG. 12 is a partial structural diagram of an electronic
device according to a seventh embodiment of the application;
and

FIG. 13 is a partial structural diagram of an electronic
device according to an eighth embodiment of the application.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Technical solutions of embodiments of the application are
clearly and completely described below in conjunction with
drawings in the embodiments of the application. Apparently,
the described embodiments are merely a few instead of all
embodiments of the application. Based on the embodiments
of'the application, any other embodiments obtained by those
skilled in the art without creative work are within the scope of
the application.

FIG. 1is a flow chart of a data acquisition method provided
according to a first embodiment of the application. The
method can be applied to an electronic device. The electronic
device may include a first image capturing unit and a second
image capturing unit. Imaging modes of the first image cap-
turing unit and the second image capturing unit during image
capturing are different.

The first image capturing unit may be an image capturing
device such as a light field camera. A microscope array of
multiple micro lenses is placed between a main lens and a
photo sensor of the light field camera, and the imaging mode
of the light field camera is that: after receiving rays collected
by the main lens and before transmitting the rays to the photo
sensor, the microscope array separates out focus rays and
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performs conversion on data of the rays to achieve digital
record and to obtain an “expanded light field”, then traces a
placement of each ray on imageries at different distances and
obtains an image by refocusing digitally.

The second image capturing unit may be an image captur-
ing device such as a conventional camera and the imaging
mode of the second image capturing unit is: capturing rays by
a main lens of the second image capturing unit, then focusing
the rays on a film or a photo sensor, and obtaining an image
with a collection of all the rays forming pixels on the photo.

In an embodiment of the application, the method may
include following steps 101 and 102.

Step 101 includes: acquiring first image data of a current
scene captured by the first image capturing unit and second
image data of the current scene captured by the second image
capturing unit respectively.

It is to be noted that the first image data and the second
image data are image data of a same scene, i.e., the current
scene faced by the electronic device.

The first image data indicates light field image data cap-
tured by the first image capturing unit with the foregoing light
field image data imaging mode, and the second image data
indicates ordinary image data captured by the second image
capturing unit with the foregoing conventional image data
imaging mode. The first image data may include first sub-
image data and second sub-image data. Image dimensions of
the first sub-image data and the second sub-image data are
different, i.e., the first sub-image data may be 2-dimensional
spatial image data, whereas the second sub-image data is
2-dimensional angular image data. The second image data
includes third sub-image data. The third sub-image data has a
same image dimension as the first sub-image data, and an
image resolution of the third sub-image data is higher than an
image resolution of the first sub-image data, i.e., if the first
sub-image data is spatial image data, the third sub-image data
is spatial image data and the spatial image resolution of the
first sub-image data is lower than the spatial image resolution
of the third sub-image data.

Step 102 includes: synthesizing the third sub-image data
with the first sub-image data of the first image data to obtain
the first image data with the first sub-image data having a
resolution equal to the resolution of the third sub-image data.

In the step 102, because the first image data and the second
image data are data of a same scene, the first sub-image data
and the third sub-image data correspond to each other in terms
of image positions, and process such as synthesizing of the
third sub-image data with the first sub-image data of the first
image data is performed according to the third sub-image data
with a higher resolution to obtain the first image data with a
changed resolution. In this case, the first sub-image data of the
first image data has a resolution equal to the resolution of the
third sub-image data, namely a higher resolution than the
original resolution of the first sub-image data, and thus the
resolution for the first sub-image data of the first image data is
improved.

For example, the first image capturing unit is a light field
camera and the light field camera captures light field image
data of a current scene, and the second image capturing unit is
an ordinary camera capturing ordinary image data of the
current scene. To improve a resolution for spatial image data
of the light field image data, in the embodiment, light field
image data and ordinary image data are acquired, where the
light field image data may include spatial image data and
angular image data and the ordinary image data may include
ordinary spatial image data with a resolution higher than the
resolution of the spatial image data of the light field image
data, and the ordinary spatial image data of the ordinary
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image data and the spatial image data of the light field image
data are synthesized to achieve a purpose of the embodiment
that the resolution for the spatial image data of the light field
image data is adjusted to be the same as the resolution of the
ordinary spatial image data.

Itis noted that in the foregoing example, the embodiment is
also applicable to improve a resolution for spatial image data
of depth image data captured by a depth image capturing
device such as Kinect.

It can be known from the foregoing solution that the data
acquisition method provided according to the first embodi-
ment of the application is applicable to an electronic device.
The electronic device includes a first image capturing unit and
a second image capturing unit. Imaging modes of the first
image capturing unit and the second image capturing unit
during image capturing are different. In the application, first
image data of a current scene captured by the first image
capturing unit and second image data of the current scene
captured by the second image capturing unit are acquired
respectively, where the first image data includes first sub-
image data and second sub-image data, the second image data
includes third sub-image data, image dimensions of the third
sub-image data and the first sub-image data are the same, for
example, the third sub-image data and the first sub-image data
may both be spatial image data, and an image resolution of the
third sub-image data is higher than an image resolution of the
first sub-image data. By synthesizing the third sub-image data
with the first sub-image data of the first image data to obtain
the first image data with the first sub-image data having a
resolution equal to the resolution of the third sub-image data,
a purpose of improving the spatial resolution for the first
sub-image data of the first image data is achieved in this
embodiment. In the embodiment, by using a second image
capturing unit with a higher resolution to capture second
image data with a higher resolution with respect to a same
scene of first image data, and further by synthesizing the third
sub-image data with the first sub-image data of the first image
data, the resolution of the first sub-image data of the first
image data is rendered the same as the resolution of the third
sub-image data, namely the second image data, and thus the
resolution of the first sub-image data of the first image data,
such as a spatial resolution, is improved.

FIG. 2 is a flow chart of the step 102 in the data acquisition
method provided according to the second embodiment of the
application. The step 102 may includes steps 201-204.

Step 201 includes generating an image patch library based
on the third sub-image data.

The image patch library includes a first image patch and a
second image patch corresponding to the first image patch, a
resolution of the first image patch is the same as the resolution
of the third sub-image data, and a resolution of the second
image patch is the same as the resolution of the first sub-
image data.

FIG. 3 is a flow chart of an implementation of the step 201
in the second embodiment, and the step 201 may include
following steps 301 and 302.

Step 301 includes decomposing the third sub-image data
into at least one first image patch by taking each pixel in the
third sub-image data as a center.

For example, the first image patch is a 5x5 pixel set, and in
this case the step 301 includes: partitioning out a square
having a length and a width represented by the same number
ofpixels (5 pixels) by taking each pixel in the third sub-image
data as the center, where the pixel set covered by the square is
a first image patch centered at the central pixel.
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Step 302 includes performing downsampling on each first
image patch to obtain a second image patch corresponding to
the first image patch.

In step 302, the downsampling is performed on each first
image patch according to the resolution of the first sub-image
data, to obtain a second image patch corresponding to the first
image patch. The number of pixels in each second image
patch is less than the number of pixels in the corresponding
first image patch, but the central pixels are the same. In this
case, a resolution of the second image patch is the same as the
resolution of the first sub-image data.

Step 202 includes performing interpolation operation and
patch decomposition on the first sub-image data to obtain a
third image patch for the first sub-image data.

FIG. 4 is a flow chart of an implementation of the step 202
in the second embodiment, and the step 201 may include
following steps 401 and 402.

Step 401 includes performing interpolation operation on
the first sub-image data to obtain first sub-image data with a
resolution equal to the resolution of the third sub-image data.

The step 401 can be implemented in the following way:

performing interpolation operation on the first sub-image
data by bilinear interpolation or cubic spline interpolation to
obtain the first sub-image data with a resolution equal to the
resolution of the third sub-image data.

It is noted that, after improving the resolution by interpo-
lation operation, the first sub-image data, although having a
resolution same as the resolution of the third sub-image data,
has a definition lower than a definition of the third sub-image
data.

Step 402 includes decomposing the first sub-image data
obtained after the interpolation operation into at least one
third image patch by taking each pixel in the third sub-image
data as a center.

It can be known from previous description that each third
image patch corresponds to one second image patch of the
third sub-image data according to relative positions.

Step 203 includes determining, for each third image patch,
a corresponding first image patch in the image patch library.

In the step 203, the first image patch corresponding to the
third image patch can be determined in the image patch
library by one to one comparison.

Step 204 includes substituting, in the first sub-image data
of the first image data, the third image patch with the deter-
mined corresponding first image patch, to obtain the first
image data with the first sub-image data having a resolution
equal to the resolution of the third sub-image data.

In the step 204, it is meant to substitute the third image
patch with a high resolution and a low definition with the first
image patch with a high resolution and a high definition, to
obtain the first image data with the first sub-image data having
a high resolution and a low definition after the substitution,
thus the purpose in the embodiment is achieved.

It is noted that in the electronic device, the first image
capturing unit and the second image capturing unit may be in
an adjacent arrangement, where the adjacent arrangement
indicates that primary optical axes of the lens of the first
image capturing unit and the second image capturing unit are
parallel to each other and the distance between the first image
capturing unit and the second image capturing unit is less than
acertain value to ensure that the captured first image data and
second image data correspond to each other in terms of posi-
tions, as shown in FIG. 5. FIG. 6 is a flow chart of the step 101
of'the data acquisition method provided according to the third
embodiment of the application, and the step 101 may include
steps 601-603.
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Step 601 includes triggering the first image capturing unit
to capture first image data of the current scene.

Step 602 includes triggering the second image capturing
unit to capture second image data of the current scene.

The step 601 and 602 are triggered simultaneously to
ensure that the first image data and the second image data are
image data of the current scene at a same moment.

Step 603 includes acquiring the first image data captured
by the first image capturing unit and the second image data
captured by the second image capturing unit respectively.

In addition, for a static scene, initial position of the first
image capturing unit and the initial position of the second
image capturing unit may not be limited, and each of the first
image capturing unit and the second image capturing unit
may be moved to a preset position when capturing images.
FIG. 7 is a flow chart of the step 101 in the data acquisition
method provided according to a fourth embodiment of the
application. The step 101 may include steps 701-703.

Step 701 includes triggering the first image capturing unit
to capture, at a preset position, first image data of the current
scene.

Step 702 includes triggering the second image capturing
unit to capture, at the preset position, second image data of the
current scene.

Itis noted that after the step 701 and before the step 702, the
second image capturing unit needs to be moved to the preset
position, and then in the step 702 the second image capturing
unit is triggered to capture at the preset position the second
image data, to ensure that the first image data and the second
image data are image data of a same scene.

Step 703 includes acquiring the first image data captured
by the first image capturing unit and the second image data
captured by the second image capturing unit respectively.

Once the step 701 finishes, the step 702 can be triggered
immediately, with a time interval between the two steps
shorter than a certain value, to ensure that the first image data
and the second image data are image data of the current scene
at a same moment.

FIG. 8 is a structural diagram of an electronic device pro-
vided according to a fifth embodiment of the application. The
electronic device may include a first image capturing unit and
a second image capturing unit. Imaging modes of the first
image capturing unit and the second image capturing unit
during image capturing are different.

The first image capturing unit may be an image capturing
device such as a light field camera. A microscope array of
multiple micro lenses is placed between a main lens and a
photo sensor of the light field camera, and the imaging mode
of the light field camera is that: after receiving rays collected
by the main lens and before transmitting the rays to the photo
sensor, the microscope array separates out focus rays and
performs digital conversion on the rays to record in digital
form and obtain an “expanded light field”, then traces a place-
ment of each ray on imageries at different distances and
obtains an image by refocusing digitally.

The second image capturing unit may be an image captur-
ing device such as a conventional camera and the imaging
mode ofthe second image capturing unit is: capturing rays by
a main lens of the second image capturing unit, and obtaining
animage with a collection of all the rays forming pixels on the
photo.

In the embodiment, the electronic device may include an
image data acquisition unit 801 and an image data synthesiz-
ing unit 802.

The image data acquisition unit 801 is configured to
acquire first image data of a current scene captured by the first
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image capturing unit and second image data of the current
scene captured by the second image capturing unit respec-
tively.

It is noted that the first image data and the second image
data are image data of a same scene, i.e., the current scene
faced by the electronic device.

The first image data indicates light field image data cap-
tured by the first image capturing unit with the foregoing light
field image data imaging mode, and the second image data
indicates ordinary image data captured by the second image
capturing unit with the foregoing conventional image data
imaging mode. The first image data may include first sub-
image data and second sub-image data. Image dimensions of
the first sub-image data and the second sub-image data are
different, i.e., the first sub-image data may be 2-dimensional
spatial image data, whereas the second sub-image data is
2-dimensional angular image data. The second image data
includes third sub-image data. The third sub-image data has a
same image dimension as the first sub-image data, and an
image resolution of the third sub-image data is higher than an
image resolution of the first sub-image data, i.e., if the first
sub-image data is spatial image data, the third sub-image data
is spatial image data and the spatial image resolution of the
first sub-image data is lower than the spatial image resolution
of the third sub-image data.

The image data synthesizing unit 802 is configured to
synthesize the third sub-image data with the first sub-image
data of the first image data to obtain the first image data with
the first sub-image data having a resolution equal to the reso-
Iution of the third sub-image data.

In the image data synthesizing unit 802, because the first
image data and the second image data are data of a same
scene, the first sub-image data and the third sub-image data
correspond to each other in terms of image positions, and
process such as synthesizing of the third sub-image data with
the first sub-image data of the first image data is performed
according to the third sub-image data with a higher resolution
to obtain the first image data with a changed resolution. In this
case the first sub-image data of the first image data has a
resolution equal to the resolution of the third sub-image data,
namely a higher resolution than the original resolution of the
first sub-image data, and thus the resolution for the first sub-
image data of the first image data is improved.

For example, the first image capturing unit is a light field
camera and the light field camera captures light field image
data of a current scene, and the second image capturing unit is
an ordinary camera capturing ordinary image data of the
current scene. To improve a resolution for spatial image data
of the light field image data, in the embodiment, light field
image data and ordinary image data are acquired, where the
light field image data may include spatial image data and
angular image data and the ordinary image data may include
ordinary spatial image data with a resolution higher than the
resolution of the spatial image data of the light field image
data, and the ordinary spatial image data of the ordinary
image data and the spatial image data of the light field image
data are synthesized to achieve a purpose of the embodiment
that the resolution for the spatial image data of the light field
image data is adjusted to be the same as the resolution of the
ordinary spatial image data.

Itis noted that in the foregoing example, the embodiment is
also applicable to improve a resolution of spatial image data
of depth image data captured by a depth image capturing
device such as Kinect.

It can be known from the foregoing solution that an elec-
tronic device is provided according to the fifth embodiment of
the application, the electronic device includes a first image
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capturing unit and a second image capturing unit. Imaging
modes of the first image capturing unit and the second image
capturing unit during image capturing are different. In the
application, firstimage data of a current scene captured by the
first image capturing unit and second image data of the cur-
rent scene captured by the second image capturing unit are
acquired respectively, where the first image data includes first
sub-image data and second sub-image data, the second image
data includes third sub-image data, image dimensions of the
third sub-image data and the first sub-image data are the
same, for example, the third sub-image data and the first
sub-image data may both be spatial image data, and an image
resolution of the third sub-image data is higher than an image
resolution of the first sub-image data. By synthesizing the
third sub-image data with the first sub-image data of the first
image data to obtain the first image data with the first sub-
image data having a resolution equal to the resolution of the
third sub-image data, a purpose of improving the spatial reso-
Iution for the first sub-image data of the first image data is
achieved in this embodiment. In the embodiment, by using a
second image capturing unit with a higher resolution to cap-
ture second image data with a higher resolution with respect
to a same scene of first image data, and further by synthesiz-
ing the third sub-image data with the first sub-image data of
the first image data, the resolution of the first sub-image data
of'the firstimage data is rendered the same as the resolution of
the third sub-image data, namely the second image data, and
thus the resolution of the first sub-image data of the first
image data, such as a spatial resolution, is improved.

FIG. 9 is a structural diagram of the image data synthesiz-
ing unit 802 in an electronic device provided according to a
sixth embodiment of the application. The image data synthe-
sizing unit 802 may include a patch library generation sub-
unit 821, a third patch generation sub-unit 822, a patch deter-
mination sub-unit 823 and a patch substitution sub-unit 824.

The patch library generation sub-unit 821 is configured to
generate an image patch library based on the third sub-image
data.

The image patch library includes a first image patch and a
second image patch corresponding to the first image patch, a
resolution of the first image patch is the same as the resolution
of the third sub-image data, and a resolution of the second
image patch is the same as the resolution of the first sub-
image data.

FIG. 10 is a structural diagram of the patch library genera-
tion sub-unit 821 in the sixth embodiment according to the
application. The patch library generation sub-unit 821 may
include a first patch decomposition module 8211 and a patch
downsampling module 8212.

The first patch decomposition module 8211 is configured
to decompose the third sub-image data into at least one first
image patch by taking each pixel in the third sub-image data
as a center.

For example, the first image patch is a 5x5 pixel set, and in
this case the first patch decomposition module 8211 can be
understood as: partitioning out a square having a length and a
width represented by the same number of pixels (5 pixels) by
taking each pixel in the third sub-image data as a center,
where the pixel set covered by the square is a first image patch
centered at the central pixel.

The patch downsampling module 8212 is configured to
perform downsampling on each first image patch to obtain a
second image patch corresponding to the first image patch.

The patch downsampling module 8212 performs down-
sampling on each first image patch according to the resolution
of the first sub-image data, to obtain a second image patch
corresponding to the first image patch. The number of pixels
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in each second image patch is less than the number of pixels
in the corresponding first image patch, but the central pixels
are the same. In this case, a resolution of the second image
patch is the same as the resolution of the first sub-image data.

The third patch generation sub-unit 822 is configured to
perform interpolation operation and patch decomposition on
the first sub-image data to obtain a third image patche for the
first sub-image data.

FIG. 11 is a structural diagram of the third patch generation
sub-unit 822 in the sixth embodiment according to the appli-
cation. The third patch generation sub-unit 822 may include
an interpolation operation module 8221 and a second patch
decomposition module 8222.

The interpolation operation module 8221 is configured to
perform interpolation operation on the first sub-image data to
obtain first sub-image data with a resolution equal to the
resolution of the third sub-image data.

The interpolation operation module 8221 is configured to
perform interpolation operation on the first sub-image data by
bilinear interpolation or cubic spline interpolation to obtain
the first sub-image data with a resolution equal to the resolu-
tion of the third sub-image data.

It is noted that, after improving the resolution by interpo-
lation operation, the first sub-image data, although having a
resolution same as the resolution of the third sub-image data,
has a definition lower than a definition of the third sub-image
data.

The second patch decomposition module 8222 is config-
ured to decompose the first sub-image data obtained after the
interpolation operation into at least one third image patch by
taking each pixel in the third sub-image data as a center.

It can be known from previous description that each third
image patch corresponds to one second image patch of the
third sub-image data according to relative positions.

The patch determination sub-unit 823 is configured to
determine, for each third image patch, a corresponding first
image patch in the image patch library.

The patch determination sub-unit 823 may determine in the
image patch library the first image patch corresponding to the
third image patch by one to one comparison.

The patch substitution sub-unit 824 is configured to sub-
stitute, in the first sub-image data of the first image data, the
third image patch with the determined corresponding first
image patch, to obtain the first image data with the first
sub-image data having a resolution equal to the resolution of
the third sub-image data.

The patch substitution sub-unit 824 substitutes the third
image patch with a high resolution and a low definition with
the first image patch with a high resolution and a high defi-
nition, to obtain the first image data with the first sub-image
data having a high resolution and a low definition after the
substitution, thus the purpose in the embodiment is achieved.

It is noted that in the electronic device, the first image
capturing unit and the second image capturing unit may be in
an adjacent arrangement, where the adjacent arrangement
indicates that primary optical axes of the lens of the first
image capturing unit and the second image capturing unit are
parallel to each other and the distance between the first image
capturing unit and the second image capturing unit is less than
acertain value to ensure that the captured first image data and
second image data correspond to each other in terms of posi-
tions, as shown in FIG. 5. FIG. 12 is a structural diagram of
the image data acquisition unit 801 in an electronic device
provided according to a seventh embodiment of the applica-
tion. The image data acquisition unit 801 may include a
capturing triggering sub-unit 811 and a first acquisition sub-
unit 812.
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The capturing triggering sub-unit 811 is configured to trig-
ger the first image capturing unit to capture first image data of
the current scene, and simultaneously trigger the second
image capturing unit to capture second image data of the
current scene.

The capturing triggering sub-unit 811 triggers the first
image capturing unit and the second image capturing unit
simultaneously to ensure that the first image data and the
second image data are image data of the current scene at a
same moment.

The first acquisition sub-unit 812 is configured to acquire
the first image data captured by the first image capturing unit
and the second image data captured by the second image
capturing unit respectively.

In addition, for a static scene, initial positions of the first
image capturing unit and the initial position of the second
image capturing unit may not to be limited, and each of the
first image capturing unit and the second image capturing unit
may be moved to a preset position when capturing images.
FIG. 13 is a structural diagram of the image data acquisition
unit 801 in an electronic device provided according to the an
eighth embodiment of the application. The image data acqui-
sition unit 801 may include a first triggering sub-unit 813, a
second triggering sub-unit 814 and a second acquisition sub-
unit 815.

The first triggering sub-unit 813 is configured to trigger the
first image capturing unit to capture, at a preset position, first
image data of the current scene.

The second triggering sub-unit 814 is configured to trigger
the second image capturing unit to capture, at the preset
position, second image data of the current scene.

Itis noted that after the first triggering sub-unit 813 finishes
operation and before the second triggering sub-unit 814 oper-
ates, the second image capturing unit needs to be moved to the
preset position, and then the second triggering sub-unit 814
triggers the second image capturing unit to capture at the
preset position the second image data of the current scene, to
ensure that the first image data and the second image data are
image data of a same scene.

The second acquisition sub-unit 815 is configured to
acquire the first image data captured by the first image cap-
turing unit and the second image data captured by the second
image capturing unit respectively.

Once the first triggering sub-unit 813 finishes operation,
the second triggering sub-unit 814 may immediately trigger
the second image capturing unit to capture data, with a time
interval between the operation of the two sub-units shorter
than a certain value, to ensure that the first image data and the
second image data are image data of the current scene at a
same moment.

It is noted that the embodiments in the application are
described in a progressive manner. The description of each
embodiment focuses on the differences from other embodi-
ments, and description of similar parts of various embodi-
ments can be found by mutual reference.

Finally, it is further noted that relational terms such as the
first, the second, or the like is only used to distinguish one
entity or operation from another, but not to necessitate or
imply any actual relationship or order between the entities or
operations as such. Moreover, the terms “include”, “com-
prise”, or any other variations thereof, are intended to be
exclusive, so that the process, method, article or device that
includes a series of elements includes not only those ele-
ments, but also other elements not explicitly enumerated, or
also includes other elements inherent for the process, method,
article or device. Unless expressively limited otherwise, the
statement “comprising (including) one . . . ” does not exclude
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the existence of additional similar elements in the process,
method, article, or device including the element.

The data acquisition method and the electronic device are
described above in detail. Specific examples are set forth to
specify the principle and implementation of the disclosure,
and the description of the foregoing embodiments is only
intended to facilitate understanding the method and core prin-
ciple of the disclosure. In addition, various modifications to
implementations and applications of the embodiments may
be made by those skilled in the art based on the spirit of the
disclosure. Therefore, the disclosure is not meant to be lim-
ited to the specification.

The invention claimed is:

1. A data acquisition method, wherein the data acquisition
method is applicable to an electronic device, the electronic
device comprises a first image capturing unit and a second
image capturing unit, the first image capturing unit and the
second image capturing unit utilize different imaging modes
during image capturing, the method comprises:

acquiring first image data ofa current scene captured by the

first image capturing unit and second image data of the
current scene captured by the second image capturing
unit respectively, wherein the first image data comprises
first sub-image data and second sub-image data, image
dimensions of the first sub-image data and the second
sub-image data are different, the second image data
comprises third sub-image data, an image dimension of
the third sub-image data is the same as the image dimen-
sion of the first sub-image data, and an image resolution
of the third sub-image data is higher than an image
resolution of the first sub-image data; and

synthesizing the third sub-image data with the first sub-

image data of the first image data to obtain the first image
data with the first sub-image data having a resolution
equal to the resolution of the third sub-image data.
2. The method according to claim 1, wherein the synthe-
sizing the third sub-image data with the first sub-image data
of the first image data to obtain the first image data with the
first sub-image data having the resolution equal to the reso-
Iution of the third sub-image data comprises:
generating an image patch library based on the third sub-
image data, wherein the image patch library comprises a
first image patch and a second image patch each corre-
sponding to the first image patch, a resolution of the first
image patch is the same as the resolution of the third
sub-image data, and a resolution of the second image
patch is the same as the resolution of the first sub-image
data;
performing interpolation operation and patch decomposi-
tion on the first sub-image data to obtain a third image
patch for the first sub-image data, wherein each third
image patch corresponds to one second image patch, and
a resolution of the third image patch is the same as the
resolution of the third sub-image data;
determining, for each third image patch, a corresponding
first image patch in the image patch library; and

substituting, in the first sub-image data of the first image
data, the third image patch with the determined corre-
sponding first image patch to obtain the first image data
with the first sub-image data having the resolution equal
to the resolution of the third sub-image data.

3. The method according to claim 2, wherein the generating
the image patch library based on the third sub-image data
comprises:

decomposing the third sub-image data into at least one first

image patch by taking each pixel in the third sub-image
data as a center; and
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performing downsampling on each first image patch to
obtain a second image patch corresponding to the first
image patch, wherein the resolution of the second image
patch is the same as the resolution of the first sub-image
data.
4. The method according to claim 2, wherein the perform-
ing interpolation operation and patch decomposition on the
first sub-image data to obtain the third image patch of the first
sub-image data comprises:
performing interpolation operation on the first sub-image
data to obtain first sub-image data with a resolution
equal to the resolution of the third sub-image data; and

decomposing the first sub-image data obtained after the
interpolation operation into at least one third image
patch by taking each pixel in the third sub-image data as
a center, wherein each third image patch corresponds to
one second image patch of the third sub-image data
according to relative positions.
5. The method according to claim 1, wherein the firstimage
capturing unit and the second image capturing unit are dis-
posed at adjacent positions;
the acquiring first image data of the current scene captured
by the first image capturing unit and the second image
data of the current scene captured by the second image
capturing unit respectively comprises:
triggering the first image capturing unit to capture the
first image data of the current scene, and simulta-
neously triggering the second image capturing unit to
capture the second image data of the current scene;
and
acquiring the first image data captured by the first image
capturing unit and the second image data captured by
the second image capturing unit respectively.
6. The method according to claim 1, wherein the acquiring
the first image data of the current scene captured by the first
image capturing unit and the second image data of the current
scene captured by the second image capturing unit respec-
tively comprises:
triggering the first image capturing unit to capture, at a
preset position, the first image data of the current scene;

triggering the second image capturing unit to capture, at the
preset position, the second image data of the current
scene; and

acquiring the first image data captured by the first image

capturing unit and the second image data captured by the
second image capturing unit respectively.

7. An electronic device comprising a first image capturing
unit and a second image capturing unit, wherein the first
image capturing unit and the second image capturing unit
utilize different imaging modes during image capturing, and
the electronic device further comprising:

an image data acquisition unit, configured to acquire first

image data of a current scene captured by the first image
capturing unit and second image data of the current
scene captured by the second image capturing unit
respectively, wherein the first image data comprises first
sub-image data and second sub-image data, image
dimensions of the first sub-image data and the second
sub-image data are different, the second image data
comprises third sub-image data, an image dimension of
the third sub-image data is the same as the image dimen-
sion of the first sub-image data, and an image resolution
of the third sub-image data is higher than an image
resolution of the first sub-image data; and

an image data synthesizing unit, configured to synthesize

the third sub-image data with the first sub-image data of
the first image data to obtain the first image data with the
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first sub-image data having a resolution equal to the
resolution of the third sub-image data.

8. The electronic device according to claim 7, wherein the
image data synthesizing unit comprises:

a patch library generation sub-unit, configured to generate
an image patch library based on the third sub-image
data, wherein the image patch library comprises a first
image patch and a second image patch corresponding to
the first image patch, a resolution of the first image patch
is the same as the resolution of the third sub-image data,
and a resolution of the second image patch is the same as
the resolution of the first sub-image data;

a third patch generation sub-unit, configured to perform
interpolation operation and patch decomposition on the
first sub-image data to obtain a third image patch of the
first sub-image data, wherein each third image patch
corresponds to one second image patch, and a resolution
of the third image patch is the same as the resolution of
the third sub-image data;

a patch determination sub-unit, configured to determine,
for each third image patch, a corresponding first image
patch in the image patch library; and

a patch substitution sub-unit, configured to substitute, in
the first sub-image data of the first image data, the third
image patch with the determined corresponding first
image patch, to obtain the first image data with the first
sub-image data having a resolution equal to the resolu-
tion of the third sub-image data.

9. The electronic device according to claim 7, wherein the

patch library generation sub-unit comprises:

a first patch decomposition module, configured to decom-
pose the third sub-image data into at least one first image
patch by taking each pixel in the third sub-image data as
a center; and

a patch downsampling module, configured to perform
downsampling on each first image patch to obtain a
second image patch corresponding to the first image
patch, wherein the resolution of the second image patch
is the same as the resolution of the first sub-image data.

10. The electronic device according to claim 8, wherein the
third patch generation sub-unit comprises:

an interpolation operation module, configured to perform
interpolation operation on the first sub-image data to
obtain first sub-image data with a resolution equal to the
resolution of the third sub-image data; and

a second patch decomposition module, configured to
decompose the first sub-image data obtained after the
interpolation operation into at least one third image
patch by taking each pixel in the third sub-image data as
a center, wherein each third image patch corresponds to
one second image patch of the third sub-image data
according to relative positions.

11. The electronic device according to claim 7, wherein the
first image capturing unit and the second image capturing unit
are disposed at adjacent positions;

the image data acquisition unit comprises:

a capturing triggering sub-unit, configured to trigger the
first image capturing unit to capture the first image data
of the current scene, and simultaneously trigger the sec-
ond image capturing unit to capture the second image
data of the current scene; and

a first acquisition sub-unit, configured to acquire the first
image data captured by the first image capturing unit and
the second image data captured by the second image
capturing unit respectively.

12. The electronic device according to claim 7, wherein the

image data acquisition unit comprises:
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a first triggering sub-unit, configured to trigger the first
image capturing unit to capture, at a preset position, the
first image data of the current scene;

a second triggering sub-unit, configured to trigger the sec-
ond image capturing unit to capture, at the preset posi- 5
tion, the second image data of the current scene; and

a second acquisition sub-unit, configured to acquire the
first image data captured by the first image capturing
unit and the second image data captured by the second
image capturing unit respectively. 10
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